The g r e a t freedom i n choosing t h e quantum numbers of b : , a s w e l l a s
i t s mass ( t ) and s p i n o r i e n t a t i o n (M /s) accounts f o r t h e r e l a t i v e richness of i n c l u s i v e phenomenology compared with t h a t i n T ' ( a ) E x o t i c i t y c r i t e r i o n f o r e a r l y scaling. I n analogy with ITT , i t was suggested t h a t a b c e x o t i c * f ( t , M / s , s ) independent of s . ( l )
A t the time of t h e Amsterdam Conference (19711, t h e r e was some controversy a s t o t h e v a l i d i t y of (1). I n ~e f .
[ l ] i t i s shown f o r production t h a t t h e "exotic" r e a c t i o n s pp + 7; , K+p + X-and K+p + Xf a l l a s s-"~ towards a constant value a s s * , while the "non-exotic" r e a c t i o n s X-P -t X-, K-p + X-and ?IP * X-appear t o be independent of energy. This s i t u a t i o n p r e v a i l s only f o r X-production ; f o r h e a v i e r p a r t i c l e s t h e r e a r e a l s o kinematic r e s t r i c t i o n s a t low energies which make i t hard t o judge the v a l i d i t y of t h e c r i t e r i o n .
( b ) F a c t o r i e a t i o n .
Asymptotically, Pomeron f a c t o r i s a t i o n implies T h i s can only be t e s t e d when i n c l u s i v e c r o s s s e c t i o n s with secondary beams a r e m a s u r e d a t NAL. At lower e n e r g i e s presumably both t h e Pomeron and the meson t r a j e c t o r i e s p-f-&A2 a r e important. I f one assumes t h a t only these t r a j e c t o r i e s c o n t r i b u t e , t h e e x o t i - presumably r e l a t e d t o t h e a n n i h i l a t i o n of baryon quantum number i n (A) aad of strangeness i n (B). Such exchanges a r e not unexpected i n t h e d u a l model. Indeed, t h e quark diagrams f o r t h e a n n i h i l a t i o n chann e l s i n (A) and (B) a s shown i n f i g u r e 2 suggest r e s p e c t i v e l y e x o t i c and cp excharg es. The observed s t e e p dependence of t h e c r o s s s e c t i o n s on s i s i n accord with the low i n t e r c e p t of t h e s e uncommon t r a j e c t o r i e s . 
K'

MUELLER-REGGE i s e x t r a p o l a t e d down t o low e n e r g i e s , i t s t i l l rep r e s e n t s t h e semi-local average of t h e imaginary p a r t of t h e amplitude, d e s p i t e t h e p o s s i b l e dominance t h e r e of resonance s t r u c t u r e s . When i t i s app l i e d t o t h e R.H.S.
of f i g u r e 1, t h e s c a t t e r i n g energy i s replaced by the missing mass b12 . One then claims t h a t t h e asymptotic f o r m l a : which i s s t r i c t l y v a l i d only f o r M2 l a r g e , should 2 s t i l l r e p r e s e n t t h e semi-local average over M f o r m a l l M~ . A rough a p p l i c a t i o n of t h i s i d e a is shown i n f i g u r e 3;
where the dominance of a s i n g l e t r a j e c t o r y is assumed. One does indeed s e e t h a t t h e high energy d a t a f o r x-p * p +X r e p r e s e n t a semi-local average of the low energy data.
The concept of semi-local d u a l i t y enables one t o apply f a c t o r i z a t i o n a l s o t o t h e resonance regions,
a t l e a s t i n an average sense. Thus, f o r example, the c r o s s s e c t i o n s f o r and x -+ P -' p + X , a r e r e l a t e d , on the average, by f a c t o r i z a t i o n , even i n t h e small M2 region, where they r e p r e s e n t pro- Data from r e f .
[8] f o r X* production i n ( p 5 P ) .
( d ) T r i p l e Regge Analysis.
I n t h e kinematic r e g i o n where s/M2 i s l a r g e one c a n make a f u r t h e r expansion of t h e R.H.S.
of f i g u r e 1 i n terms of t h e t r a j e c t o r i e s i n t h e b c channel, o b t a i n i n g thus f i g u r e 5 , which may be con-
Fig. 5
v e n i e n t l y i n t e r p r e t e d a s a particle-reggeon amplitude. I f M2 i s a l s o l a r g e , one then has t h e scr c a l l e d t r i p l e -r e g g e formula, i , J , k ( 4 ) with e x p l i c i t dependence on both M' and s .
Considerable e f f o r t h a s been spent i n t r y i n g t o e s t a b l i s h t h e v a l i d i t y of (4) from experiment. One f i n d s , i n g e n e r a l t h a t (4) i s c o n s i s t e n t with d a t a , but c o n t a i n s t o o much freedom t o be t e s t e d conclus i v e l y a s yet. The d i f f i c u l t y i s t h e l a c k of high energy d a t a which s a t i s f y t h e s t r i n g e n t c r i t e r i a of v a l i d i t y f o r (4), namely, M~ and s d large.
One s i g n i f i c a n t r e s u l t which emerges from such anal y s e s is t h e establishment from NAL and ISR d a t a of t h e e x i s t e n c e of a s i z a b l e component f o r t h e trip l e Pomeron v e r t e x CQI . Unfortunately, t h e experimental evidence f o r o r a g a i n s t t h e vanishing of t h i s v e r t e x a t t = 0 is n o t y e t conclusive.
( e l Duality f o r particle-reggeon amplitudes.
Semi-local d u a l i t y , when a p p l i e d t o t h e par-
ticle-reggeon amplitude of f i g u r e 5 f o r i = j i m p l i e s 
C1-354 CHAN HONG-MO t h a t t h e c r o s s s e c t i o n a t low M2 should behave
I n c a s e s where t h e d u a l t r a j e c t o r y k i s unknown, t h e formula (6) s e r v e s a s a u s e f u l means of probing t h e d u a l p r o p e r t i e s . For example, i n baryon-antibaryon s c a t t e r i n g , t h e quark diagrams of f i g u r e 6 suggest t h a t d i r e c t channel resonances a r e dual t o e x o t i c
e x c b n g e s whereas t h e background may be due t o t h e exchange of o r & nary meson poles.
Fig 6
Fig. 6 -Quark diagrams f o r baryon-baryon s c a t t e r i n g T h i s is i n complete c o n t r a s t t o t h e u s u a i c a s e , but i t cannot be t e s t e d i n a c t u a l p a r t i c l e -p a r t i c l e s c a tt e r i n g , bscause of t h e high p h y s i c a l t h r e s h o l d s ,
which a r e w e l l above t h e r e g i o n of prominent d i r e c t channel resonances. T h i s d i f f i c u l t y i s removed i f one of t h e p a r t i c l e s i s replaced by a reggeon cont i n u e d off-mass-shell.
Such a particle-reggeon s c a tt e r i n g i s d i r e c t l y measurable i n t h e i n c l u s i v e react i o n (n-q p ) , which corresponds t o t h e s c a t t e r i n g -of p a g a i n s t the reggeon Ai +
. One then expects, according t o ( 5 1 , t h a t t h e resonance c r o s s s e c t i o n w i l l f a l l much f a s t e r than t h e background. T h i s appears t o hold experimentally, a s may be s e e n i n f i g u r e 7. , t h e l e a d i n g t e r n s i n t h e e x p a m i o n of t h e s i n g l e p a r t i c l e d i s t r i b u t i o n i n t h e c e n t r a l r egion a r e ( i i i ) I f t h e r i s e i n c r o s s s e c t i o n i n t h e cent r a l r e g i o n i s indeed a t h r e s h o l d e f f e c t , a s i s gen e r a l l y believed, t h e a p p l i c a t i o n of (8) t o it i s l i k e u s i n g t h e meson t r a j e c t o r i e s t o d e s c r i b e t h e threshold r i s e i n cT , which would not be admissable.
I b e l i e v e t h a t t h e formula ( 8 ) should be a p p l i e d only t o v a l u e s of lu 1, It 1 > 5cev2 . I b e l i e v e a l s o t h a t (8) has a b e t t e r chance of being c o r r e c t f o r t h e d i f f e r e n c e s between p a r t i c l e and a n t i -p a r t i c l e c r o s s s e c t i o n s r a t h e r t h a n f o r t h e c r o s s s e c t i o n s themselves, s i n c e i n t a k i n g d i f f e r e n c e s t h r e s h o l d 
